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NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the hivention] this invention relates to the square shape chip resistor used for a high-density wiring circuit, and its 

manufacture technique. 

[0002] 

[Prior art] While the demand to small-and-light-izing of electronic equipment increases increasingly in recent years, in order to 
raise the wiring density of the circuit board, a very small square shape chip resistor has come to use mostly. Moreover, since those 
package qualities are stabilized, the enhancement in a reliability of the soldering nature to a square shape chip resistor is 
requested, and in order that use of flux may restrict in connection with the formation of ** chlorofluocarbon further from now on, 
the request on much more soldering disposition has become strong. 

[0003] The structure of a square shape chip resistor conventional thick-film type is explained using drawing 3 . The top electrode 
layer 12 by the thick-film electrode and the rear-face electrode layer 18 of the couple by which the conventional square shape chip 
resistor was formed on the insulating alumina substrate 1 1 and this alumina substrate 1 1 , The resistance layer 1 3 by the ruthenium 
system thick-fibn resistance formed so that between the top electrode layers 12 of this couple might be connected. This resistance 
layer 1 3 is consisted of a wrap glass layer 1 5 and an end-face electrode layer 1 4 which laps with a part of top electrode layer 1 2 
and rear-face electrode layer 1 8. Then, in order to secure prevention and soldering nature of electrode ****** at the time of 
soldering in the electrode side to expose, nickel plating layer 16 and the solder plating layer 17 are formed in it by the electrolysis 
barrel plating. 

[0004] Next, the manufacture technique of the conventional square shape chip resistor, especially the electrode terminal forming 
method are explained using drawing 4 . The electrode terminal forming method of the conventional square shape chip resistor 
throws in into a barrel the chip resistor and steel dummy which were first divided into the piece of an individual together, in order 
to galvanize to the denudation electrode side (the top electrode layer 1 2, the rear-face electrode layer 1 8, and end-face electrode 
layer 14) used as the base of plating. After performing degreasing process K for removing fats and oils, dust, etc. and rinsing next, 
rotating a barrel, acid-treatment process L is performed for a surface activation and oxide-fihn elimination, and, next, it rinses. 
[0005] Then, nickel plater carries out M for 60 minutes by current density 2-10A/dm2, and is rinsed after that, a solder plater sets 
N to current density 1 -6A/dm2, and is carried out for 40 minutes, it rinses at the end, stain prevention processing is performed, 
and the electrode terminal is formed. 
[0006] 

[Object of the Invention] However, in order for the end-face electrode side in the aforementioned denudation electrode of a square 
shape chip resistor to apply the glaze paste of Ag system, to dry and to calcinate at the low temperature of about 600 degrees C, 
compared with what is calcinated at the temperature of 800 degrees C or more like a top electrode side or a rear-face electrode 
side, the surface roughness is in the large and porous layer status very much. 

[0007] For this reason, the precision of nickel plating layer and homogeneity which are formed on an end-face electrode side 
deteriorated, occurrence of a pinhole and the degradation of layer homogeneity happened also to the solder plating layer along 
with the degradation of this nickel plating layer further, especially, stain occurred on the solder plating front face after high 
humidity ambient-atmosphere neglect, and the technical probrem that a solder wettability was degraded occurred. Moreover, 
since ** attachment of the solder thickness was carried out to about 10 micrometers in order to suppress a degradation of the 
solder wettability by the pinhole which occurs by these factors, and the solder surface degradation was suppressed, the technical 
probrem that aggravation and the cost of plating productive efficiency rose occurred. 

[0008] In order that this invention may solve the above-mentioned technical probrem, a cost is cheap and it aims at offering the 

good square shape chip resistor and its manufacture technique of productive efficiency. 

[0009] 

[The means for solving a technical problem] In order to attain the above-mentioned purpose, this invention constitutes the 
aforementioned external electrode from a three-layer ground-electrode layer which consists of Sn or the solder metal layer formed 
on nickel metal layer formed on Cu metal layer formed the inside electrode layer which consists of Ag or Ag-Pd, and on it, and the 
aforementioned Cu metal layer, and the aforementioned nickel metal layer in the square shape chip resistor which has an external 
electrode at the edge of the mainframe of parts. Moreover, Cu which is a ground-electrode layer and nickel and Sn, or the 
three-layer metal layer of solder was formed by the electrolysis barrel plating, and cheap plating liquid called a copper-sulfate 
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*bath was used for Cu plating, and it considered as the technique of galvanizing for a short time so that it may be thin to 1-3 
micrometers. 
[0010] 

[Operation] By performing 1-3 micrometers of Cu plating which is excellent also in plating on the porous large end-face 
electrode side of a surface roughness at leveling nature according to this invention By carrying out leveling of the irregularity of 
the front face used as the substratum of nickel plating, and a surface state's improving, and good-izing nickel and solder plating 
membraneous quality along with it The square shape chip resistor with a solder plating thickness able to suppress at least about 5 
micrometers of the solder wettability degradations after high humidity ambient-atmosphere neglect is realizable. Moreover, by 
setting a solder plating thickness to 5 micrometers, solder plating time is set to 1 / 2 - 2/3, and can raise plating productive 
efficiency. 
[0011] 

[Example] Hereafter, one example is explained using a drawing about the square shape chip resistor and its manufacture 
technique of this invention. 

[0012] Drawing 1 is the cross section showing the square shape chip resistor of one example of this invention. In drawing 1 , the 
square shape chip resistor of this example forms the top electrode layer 2 of the couple of a silver system thick fihn on one 
principal plane of the substrates 1 , such as 96 insulating aluminas, and has formed the rear-face electrode layer 3 of a couple on 
the principal plane of another side of the aforementioned substrate 1 . And the resistance layer 4 of a ruthenium system thick film 
is formed on one principal plane of a substrate 1 so that it may lap with a part of top electrode layer 2 of the aforementioned 
couple. Furthermore, on this resistance layer 4, the glass layer 5 whose softening point is completely 560**5 degrees C about the 
resistance layer 4 at a wrap sake is formed. And form the end-face electrode layer 6 of a silver system thick film in the end-face 
section of a substrate 1, and it considers as an internal electrode layer so that it may lap with a part of aforementioned top 
electrode layer 2 and aforementioned rear-face electrode layer 3. In order to consider as the mainframe of a resistor in this internal 
electrode layer, and the resistance layer 4 and the glass layer 5 and to raise soldering nature in the denudation electrode side of this 
mainframe of a resistor fiirther, Cu plating layer 7, nickel plating layer 8, and the Sn-Pb plating layer 9 are given with electrolysis 
plating. 

[00 1 3] Next, the manufacture technique of the square shape chip resistor of this example shown in drawing I is explained. First, 
die substrate 1 of 96 aluminas excellent in thermal resistance and insulation is accepted. In order to divide into this substrate 1 the 
shape of a strip of paper, and in the shape of a piece of an individual, the split slot (at the time of a green sheet metal mold 
molding) is formed. 

[0014] Next, fiirther, a thick-film silver paste is screen-stenciled and dried on the front face of the aforementioned substrate 1, a 

thick-fibn silver paste is screen-stenciled and dried, by the belt formula continuous furnace, at the temperature of 850 degrees C, 

it calcinates at the rear face of the aforementioned substrate 1 by the profile for IN-OUT time 45 minutes, and the top electrode 

layer 2 and the rear-face electrode layer 3 are simultaneously formed in it for 6 minutes during a peak period. 

[001 5] Next, the thick-film resistance paste which makes Ru02 a principal component is screen-stenciled and dried, by the belt 

formula continuous fiimace, it calcinates at the temperature of 850 degrees C by the profile for 6 minutes during peak period, and 

IN-OUT time 45 minutes, and the resistance layer 4 is formed so that it may lap with a part of top electrode layer 2. 

[00 1 6] Next, in order to arrange the resistance of the aforementioned resistance layer 4 between the aforementioned top electrode 

layers 2, by laser light, a part of aforementioned resistance layer 4 is destroyed, and resistance correction is performed. 

[0017] Then, a hoe silicic-acid lead system glass paste is screen-stenciled and dried, by the belt formula continuous fiimace, at the 

temperature of 600 degrees C, it calcinates by the baking profile for IN-OUT time 50 minutes, and the glass layer 5 is formed for 

6 minutes during a peak period so that the aforementioned resistance layer 4 may be covered completely. 

[001 8] Next, as a setup process for forming an end-face electrode, in order to expose an end-face electrode, a substrate 1 is 

divided in the shape of a strip of paper, and a strip-of-paper-like substrate is obtained. 

[0019] And a thick-film silver paste is applied to the side face of the aforementioned strip-of-paper-like substrate with a roller so 
that it may lap with a part of aforementioned top electrode layer 2 and aforementioned rear-face electrode layer 3, by the belt 
formula continuous fimace, at the temperature of 600 degrees C, it calcinates by the baking profile for IN-OUT time 45 minutes, 
and the end-face electrode layer 6 is formed for 6 minutes during a peak period. 

[0020] Next, as a setup process of electrode plating, a strip-of-paper-like substrate [ finishing / formation of the aforementioned 
end-face electrode layer 6 ] is divided into the piece of an individual, a piece / of an individual /-like substrate is obtained, and it 
considers as the mainframe of a resistor. 

[0021] And a reservation of prevention of leveling of the surface irregularity of the top electrode layer 2 and the rear-face 
electrode layer 3 which have been exposed at the end, and the large end-face electrode layer 6 of a surface roughness, and 
electrode ****** at the time of soldering, and the reliability of soldering sake, Cu plating layer 7 (it is about 2 micrometers by 
end-face section measurement), nickel plating layer 8 (it is about 3 micrometers by end-face section measurement), and the solder 
(Sn-Pb) plating layer 9 (it is about 5 micrometers by end-face section measurement) are formed by the electrolysis barrel plating. 
[0022] Next, flie manufacture technique of the square shape chip resistor of this example is explained using drawing 2 . The 
manufacture technique of the square shape chip resistor of this example, especially the electrode terminal forming method throw 
in into a barrel the chip resistor and steel dummy which were first divided into the piece of an individual together, in order to 
galvanize to the denudation electrode side (the top electrode layer 2, the rear-face electrode layer 3, and end-face electrode layer 
6) used as the base of plating. After performing resin process A for removing fats and oils, dust, etc. and rinsing next, rotating a 
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barrel, acid-treatment process B is performed for a surface activation and oxide-film elimination, and next it rinses rolatine 
pretreatment). ^ ^ 

[0023] Then, Cu plater by the copper-sulfate plating bath performs C. Cu plating set current density to 2-10A/dm2, was carried 
out for 10 mmutes, and obtained 1-3 -micrometer Cu plating layer 7. By 1 micrometer or less, having carried out this Cu plating 
layer 7 m thickness of 1 -3 micrometers will be based on the problem of sublation occurring, if it becomes thick too much while 
the plating processing time will start for a long time, if leveling of the front face of a denudation electrode side cannot fully be 
performed but is set to 3 micrometers or more. Next, it rinsed, nickel plater carried out D for 45 minutes by current density 
2-10A/dm2, and was rinsed after that, and the solder plater set E to current density l-6A/dm2, and carried it out for 20 minutes. 
Finally rinsing and stain prevention processing were performed and the electrode terminal was formed. 
[0024] According to the above process, the square shape chip resistor of this example was made as an experiment. In addition, 
bath composition of Cu plating bath, nickel plating bath, and a solder plating bath and conditions are shown below. 
[0025] Cu plating bath composition and copper sulfate 1 80-270g/l. and a sulfuric acid 30- 75g/l. and chlorine 0.02-0. 1 2g/l. and 
temperature Ordinary temperature nickel plating bath composition and nickel sulfate 230-350g/l. and nickel chloride 30-lOOg/l. 
and a way acid 30- 60g/l. and temperature 40- 60 degrees C Solder plating bath composition - alkanol sulfonic acid The first tin 
5- 25g/l. - alkanol sulfonic acid Lead 0.6- lOg/1. - alkanol sulfonic acid 60-200g/l. - semigloss agent 10- 50cc/l. - temperature The 
shelf test in ♦* of ordinary temperature, next the square shape chip resistor by tiiis example made as an experiment (lOOOh is left 
m 60 degrees C and 95% ambient atmosphere) is carried out, and the result which evaluated the solder wettability and stain 
incidence rate after tiie shelf test in ** is shown in Table 1 . Here, the ******** graph (solder checkered SAT-5000) was used for 
evaluation of a solder wettability. Moreover, the stain incidence rate counted what what is considered to be a black group 
punctiform thing and its first stage generated by microscope (100 times) observation. 
[0026] 
[Table 1] 
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[0027] hi the square shape chip resistor which has an external electrode at the edge of the mainframe of a resistor according to 
this example By constituting the aforementioned external electrode from a three-layer ground-electrode layer which consists of a 
solder plating metal layer formed on nickel plating metal layer formed on Cu plating metal layer and the aforementioned Cu 
plating metal layer on the inside electrode layer which consists of Ag or Ag-Pd, and the aforementioned nickel plating metal layer 
It is realizable to suppress the solder wettability degradation after the shelf test in ** (for lOOOh to be left in 60 degrees C and 
95% ambient atmosphere) and a stain incidence rate for a solder plating thickness also as a conventional half (about 5 
micrometers). 
[0028] 

[Eflfect of the invention] As mentioned above, according to this invention, by performing 1 -3 micrometers of Cu plating which is 
excellent in leveling nature also in plating on the porous large end-face elecU*ode side of a surface roughness, the status on the 
front face of a substratum of nickel plating improves, nickel and solder plating membraneous quality are good-ized along with it, 
and the chip with a solder plating thickness able to suppress at least about 5 micrometers of the solder wettability degradations 
after high humidity ambient-atmosphere neglect can be realized. Moreover, by setting a solder plating thickness to 5 micrometers, 
solder plating time is set to 1 / 2 - 2/3, and can raise plating productive efficiency. 



[Translation done.] 
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